Salted and unsalted dark banded goatfish (Upeneus sp.) has the physical and chemical characteristics which influence their shelf life. The objective of this research was to reveal chemical characteristic and the possibilities of physical differences between salted and unsalted dark banded goatfish and determine their shelf life.
Introduction
Indonesia is a country with abundant marine prosperity. The marine resources can be utilized as a food source of Indonesian society. Dark banded goatfish or localy name is Kuniran fish, is one of the marine products which usually processed into salted and unsalted dried fish. In Indramayu District, this processing activities conducted by small scale industry (UKM), and one of the UKM is Berkah Mulya.
Dried fish is divided into 2 types, dried salted fish and dried unsalted fish. Dried salted fish processed through several processes, namely sorting, washing, draining, salting, drying, and packaging. Based on visual observations, unsalted dried fish have a harder texture when compared with salted fish. According to Desrosier [1] , in the drying process, the air dissipates heat into the role of food in causing the water to evaporate and the food is released into the environment. The heating will cause denaturation of the protein and reduce water holding capacity of meat. Meanwhile, fish drying process causes the hardening of protein denaturation and loss of fish because the water content so that the texture of the fish become brittle. This results in the handling of the dried fish such as packing and transportation should be carefully consider to avoid the product damaged and texture remain intact to consumers.
Therefore we need improved sanitation processing and packaging is also made of the products produced. Packaging that can be used is plastic PP (Polypropylene) and HDPE (High Density Polyethylene) because it is a package that is commonly used by SMEs. Additionally, the packaging of 0.6 mm PP and HDPE has a water vapour permeability that is low enough to pack the dried salted fish. PP packaging has a water vapour permeability of 680 (cm 3 /cm 2 /mm/sec/cmHg) × 1010 at 25 ∘ C and 90% RH, while packaging HDPE has a water vapour permeability of 130 (cm 3 /cm 2 /mm/sec/cmHg) × 1010 at 25 ∘ C and 90% RH [2] . In addition packaging purposes is to improve product quality also takes determination shelf life of salted and unsalted dried fish. 
Materials and Method
The main material used in this study was salted and unsalted dried dark banded goat 
Results and Discussion
Result showed that there are differences between Salted and Unsalted Dark Banded Table 1 showed that each moisture content of processed fish meet the requirement of standard in Indonesia. Statistical analysis showed that the process of salting have a significant influence on the water content of salted dried dark banded goatfish.
Salted dried fish has an average value of moisture content significantly higher than the unsalted dried fish. This is because the salting process occurs partly expenditure fluid from inside to outside the body of the fish that followed the entry of salt crystals into the flesh of the fish. The liquid in the fish meat will then dilute the salt solution.
The salt solution will seep into the flesh of the fish until the osmotic pressure balance is achieved between the fluid outside and in the flesh of fish [4] .
The moisture contained in salted dried dark banded goatfish is higher than unsalted fish because of the residual fluid in the body of fish is bound by salt crystals through an ionic interaction. Ties and salt water is then lowered the amount of free water contained in fish meat so difficult to be removed during the drying process. In addition there are other factors that are believed to originate from the influence of the use of salt on fish protein. NaCl salt causes the electric charge of the protein bound by the ions Na + and Cl which further decrease the interactions between proteins, which encourages interaction between protein and water increased [5] .
From the Table 1 and continue with statistical analysis showed significantly differences between the ash content of salted and unsalted dried dark banded goatfish.
It is mostly caused by salted processing. According to SNI 01-2721-2009, dried salted fish products at least have a maximum salt content of 20%. The presence of the salt content would increase the mineral content contained in dried salted fish products, because salt is generally composed of 39.39% sodium (Na) and 60.69% of chlorine (Cl) and several types of other minerals such as magnesium (Mg) and calcium (Ca) [6] .
Salt used for the manufacture of salted dried fish by SME in the village EretanKulon is not pure, but coarse salt. According to Reference [7] , the purity of salt greatly affect the quality of salted fish. When the salt used is pure NaCl salt, salted fish will be creamy and soft. However, generally pure salt is rarely used, as well as on SMEs in the village Eretan Kulon.
Currently there is no standard limits of total ash in dried fish so that data of total ash content in salted and unsalted dried fish in Table 1 is compared with the total ash of salted dired fish in Table Composition of Food Indonesia (TKPI). The data in Table   1 shows that the average total ash content of salted dried dark banded goatfish was higher than that of TKPI, i.e. 16.5% [8] . Meanwhile, total ash content of unsalted dried fish is lower than total ash content of dried salted fish products in TKPI. This is because the manufacturer did not put additional salt to unsalted dried fish as that in the process of salted dried fish.
Based on statistical analysis, there are no significant differences between both of processing methods. This is due to the variation of the test data insoluble ash in acid so that the statistical test showed salting process is done in the manufacture of salted dried dark banded goatfish not significantly affect ash content insoluble in both acidic Based on statistical analysis, there are no significant differences between both of processing methods related to protein content. This suggests that the process of salting does not affect the protein content of dried fish products significantly
Nowadays there is no standard that sets limits on the protein content of salted and unsalted dried dark banded goatfish products so that the data content of the protein products of salted and unsalted dried fish in Table 1 above is compared to the protein content of dried salted fish in Indonesian Food Composition Table (TKPI) . The data in Table 1 shows that salted and unsalted dried fish has an average value lower protein content than the protein content anchovies are generally contained in TKPI, i.e. by 42% [8] . This is because the percentage of protein content contained in TKPI is a percentage of dried salted fish protein content in general. According Reference [9] , the protein content of fish can be divided into high protein content (>20%), moderate protein Based on statistical analysis, there are significant differences between both of processing methods related to fat content. This is due to the influence of the water content of two samples. Fat content in salted dried dark banded goatfish was significantly higher than that of the unsalted ones. The fat content in the meat of fish is inversely proportional to its water content. The higher the water content in the body of the fish the lower the fat content in the body of the fish.
Currently there is no standard that establishes limits on the fat content of dried fish products so that the fat content of of both products of dark banded goatfish were compared to the levels of fat in dried salted fish products contained in TKPI, which amounted to 1.5% [8] . Based on the results of statistical tests, both products of dried dark banded goatfish have the average value of fat content (% wb) greater than the fat content dried salted fish products contained in TKPI. Salted dark banded goatfish an average value of 8.60% fat content while the unsalted dark banded goatfish have an average value of 11.89% fat content (% wb). This is because the fat content of the dark banded goatfish was quite high, namely 0.46% [10] .
Physical characteristics of salted and unsalted dried dark banded goatfish is shown in [8] , the salt is a preservative is also added to the food because it can improve the consistency and stabilize the shape and form. Based on the results of statistical tests, the hardness of the two samples were not significantly different. This shows that the amount of salt used by SME is not contribute significantly to alter the texture of salted dark banded goatfish.
The amount of salt used for the manufacture of the salted dark banded goatfish which is as much as 0.1 kg to 0.75 kg of salt/kg of fish.
Similar superscript code in horizontal, indicated no significant different based on statistical analysis
Another factor that is thought to cause the average hardness value salted dark banded goatfish was not significantly different with unsalted dark banded goatfish is the type of used salt. Salt used by SME is not pure salt, but coarse salt. According to
Reference [7] , the value of the texture of dried fish can be affected by the presence of salt impurities. This salt impurities can cause fish meat becomes hard, brittle and stiff. This causes hardness value salted and unsalted dark banded goatfish was not significantly different salted dark banded goatfish moisture content significantly higher than unsalted dark banded goatfish.
Information about the value of hardness in the dried dark banded goatfish product is certainly usable for small business owners to determine the exact type of packaging to package the final product. According to Reference [11] , the appropriate packaging is the packaging that can maintain the texture of the product longer and can slow down the damage caused by rancidity. Packaging that can be used to package fish drying result is plastic HDPE (high density poly ethylene) or PP (poly propylene) coated with aluminium foil as primary packaging. Primary packaging is placed in secondary packaging such as cardboard boxes, cans or rigid plastic containers. Ways to improve product durability against mechanical stresses one is by filling an inert gas such as nitrogen into the primary packaging
Based on statistical analysis, there are significant differences between both of processing methods related to water activity. This shows that the average value of water activity in dried dark banded goatfish products affected by salting process significantly.
Data show that salted dried dark banded goatfish have a tendency to be more resistant to storage conditions because it has an average value of water activity lower than unsalteddried dark banded goatfish. According to Reference [4] , microorganisms can easily grow on food that has a range of aw higher value.
The average value of water activity (a ) salted dried dark banded goatfish is lower than the minimum value a suitable for bacterial growth halophilic, i.e. 0.75 [12] . The average value is also lower than the value aw salted fish produced in Indonesia in general, which ranged from 0.75 to 0.80 [3] . This is due to the use of salt in the manufacture of dried dark banded goatfish. According Reference [4] , the salt can form ionic interactions with water on the food so that the water will be bound. Furthermore, the amount of free water available for the growth of microorganisms will be reduced thus lowering a value.
Unsalted dried dark banded goatfish have an average a of 0.814. A value is the value of water suitable for mold growth. A value of the minimum limit for mold growth itself is 0.80 [13] . A value of the two samples tested in this study is still large enough to categories of dried foodstuffs in general. According to Reference [4] , foodstuffs which are dried at least have the a value below 0.65, the growth of microorganisms can be inhibited.
The presence of water activity value information of salted and unsalted dried dark banded goatfish can be used by small business owners to determine how the proper storage so that the dry product has a longer shelf life. According to Reference [13] , when the storage room temperature drying of fish products is set up around 0-5 ∘ C, then the shelf will reach six months.
Quantitative Analysis of Microorganisms
TPC (Total Plate Count) value in dried dark banded goatfish products is one of microbiological parameters to determine the level of deterioration of product quality and suitability for consumption. TPC test results showed that the dried salted dark banded goatfish TPC initial value of 2.7 × 102 CFU/g. The maximum value of TPC dried dark banded goatfish by 1x105 [3] . The microorganisms contained in foods can be derived from the raw materials used, production processes, equipment, or from the air or the surrounding environment.
Microorganisms that can grow in salted dried dark banded goatfish are halophilic bacteria and mold because the product has a water content, a , and salinity accordingly.
Shelf life
All foods can be broken so that after some time of storage can be distinguished between the nutrient content of fresh foods with foods that have been stored. These changes can be interpreted as a deterioration of quality. The time period between fresh foods to be damaged and not suitable for consumption is called storability. Factors that cause deterioration of quality of foodstuffs, among others, changes in weather, mechanical damage, changes in water levels, the influence of oxygen, aroma is lost or contamination and microbial activity [2] . order of the reaction force on the quality of the changes that occur. There are several stages to determine the shelf life of a food product, including the determination of the reaction order, the calculation of the value of Q10 (the rate of deterioration), Ea (Energy Activation), A0 (grades pre-exponential kinetic rate), and K (kinetic rate value).
Calculation Shelf Life
Calculation shelf life of dried salted fish in this study can be extended to a wide range of storage temperature in addition to the storage temperature at the time of the study. Based on the calculation of the shelf life of dried salted dark banded goatfish at various storage temperatures can be seen that the higher the storage temperature, the lower of self life. This is because at higher the temperature, the microorganism growth rate will be higher. Temperature is a factor affecting food changes. The higher the storage temperature the reaction rates of various chemical compounds will increase [18] . Based on the above calculation, it can be seen that the dried salted dark banded goatfish without packaging has a shelf life shorter than the treatment of packaging with PP and HDPE. Dried salted dark banded goatfish treated with HDPE packaging has a shelf life shorter than the 0.6 mm PP packaging treatment. The sequence of treatment research has the longest to the shortest shelf life is 0.6 mm PP packaging >HDPE> without packaging. It shows that if the products are packed with packaging that has a lower permeability will have a longer shelf life.
Conclusion
Dried salted and unsalted dark banded goatfish produced by Berkah Mulya SMEs in the village Eretan Kulon, Indramayu district have different chemical and physical characteristics in terms of moisture content, total ash, as well as the value of water activity (a )
caused by the treatment of salting in the manufacture of salted dark banded goatfish.
Both of these products have no significant differences in terms of ash content insoluble in acid, protein content, fat content, as well as the value of hardness (hardness).
Dried salted dark banded goatfish which packaged with 0.6 mm PP has the longer shelf life when store at 15 ∘ C is about 15 months and 27 days, and at room temperature 25 ∘ C ia about 2 month 9 days.
